This paper studies the dynamic response of vertical wall structures under blast loading. Blast loading is simulated by the form of dynamic excitation in time based on some assumptions to assure physical nature of dynamic problems. The vertical wall structure is modelled by plates restrained in an edge and fixed in four edges is surveyed both linear and nonlinear response under explosion. The nonlinear dynamic analysis is considered with cracked behavior of the plate. The governing equation of motion of the structure is established by Finite Element Method with quadrilateral 4 nodes elements and integrated by constant acceleration method of Newmark's family. BLASTSHELL program which analyzed the behavior of shell under blast loading is built on MATLAB software. The numerical results show that the effect of damping ratio, location and pressure of blast loading is sensitive to response of the wall structure. Conclusions have practical applications in design of protective buildings in both civil and defense areas.
INTRODUCTION
Research has been undertaken over the past half a century on the modelling of blast pressure on objects and structures (Brode 1955; Henrych 1979; Smith 1994 ). The recommended expressions for the blast generated maximum (peak) static over-pressure enable predictions to be made in the open field for any given stand-off distance and blast load expressed in terms of TNT equivalence. The reflected overpressure resulted from interaction of the blast wave with a stationary target surface has also been modelled (Smith 1994) . Each rectangular wall is treated as a single degree of freedom system in the dynamic analyses (Lam, Mendis and Ngo 2004) . The analysis and design of structures subjected to blast loads require a detailed understanding of blast phenomena and the dynamic response of various structural elements.
The objective of this paper is to determine the dynamic response of the vertical wall structures due to blast loading. The pressure of the explosion is approximated as the negative exponential form in time. The structure is idealized as multi degrees of freedom system and governing equation of motion can be established by finite element method and balance of a forces. The nonlinear dynamic analysis is considered with cracked behavior of the plate when the maximum moment of elastic plate element equals the critical moment.
FORMULATION

Blast pressure
To simplify the analysis, a number of assumptions related to the response of structures and the loads has been proposed and widely accepted as follows: the form of wave is the common "hemispherical" blast scenarios; explosions are "far enough" to ensure the physical root of dynamic analysis. Estimations of peak overpressure due to spherical blast based on scaled distance 
where R is the stand-off distance in metres; W is the charge weight of the blast in kg based on TNT equivalence. Transformation of this pressure is approximated as the negative exponential form as follows (Bulson 1997 ) (Lam 2004 ) and (Smith 1994) 2 .
The coefficient for the reflected over-pressure r C is approximated by (Lam 2004) Refer to (2), the blast pressure expression is rewritten to r C as
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Models of wall structures and material
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The static and free vibration analysis
The reliability of BLASTSHELL program is verified by SAP2000 software in static analysis and eigenvalue analysis. Table 1 presents the comparison of peak displacement of wall panels restrained in an edge due to a static load 1 kN at the top wall. Relative errors of peak displacement from the BLASTSHELL and SAP2000 are very small. It reveals the accuracy of BLASTSHELL program. The natural periods of first and second modes of the structures are expressed in Table 2 . Relative errors of the natural periods are negligible when meshing area is smooth. 
The dynamic analysis
The dynamic response of vertical wall structures due to blast loading is solved by BLASTSHELL 
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Author name / Procedia Engineering 00 (2011) 000-000 7 edge with time step 0.001 t Δ = s. The variation of blast loading is plotted in Figure 9 and peak displacement is also expressed in Figure 
CONCLUSIONS
The problem of vertical wall structures with various boundary conditions due to blast loading simulated by negative exponential function and elasto -plastic model of material has been analysed. The BLASTSHELL program is helpful for the needs of design work. The results show that the effect of loacation of explosive as stand-off distance, high and volume of TNT is sensitive to dynamic responses of wall structures.
